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Abstract 
SEED 2019, The 2nd International workshop on Software 
Engineering Education (co-located with Asia-Pacific 
Software Engineering Conference – APSEC 2019, 2-
4December, at Putrajaya, Malaysia with a theme 
‘Engineering Impactful Software for the Society towards 
IR4.0’), aims to bring together Software Engineering (SE) 
educators and practitioners into a dialogue to build a shared 
understanding of Software Engineering curriculum topics 
and specific issues in teaching and learning of Software 
Engineering with respect to the emerging topics of Artificial 
Intelligence, Cloud Computing, and Internet of Things 
(IoT) and corresponding Industry practices. SEED 2019 
invited Position Papers (maximum 6 pages long) in the area 
of Software Engineering. The workshop accepted 5 papers 
and consisted of keynote talk as well as group discussion in 
addition to the position paper presentations.
1 Introduction 
The second Software Engineering Education Workshop (SEED 2019) provided an opportunity for exploring new 
directions, presenting mature research, and discussing learning and teaching strategies and curriculum related issues 
on software engineering education. 
Software development has changed a lot from basic information systems development to systems that involve 
Cognitive computing, Machine Learning, Blockchain, Augmented Reality, IoT, Cloud Computing and Robotics. The 
aim of this workshop is to bring together the practioners and educators to discuss how these novel technologies can 
be engineered a formal way backed by SE principles. Also, the aim is to keep the software engineering education in 
academia updated with the industry practices. The specific teaching and learning strategies that can be developed to 
equip the learners to handle industry projects are also targeted in this workshop. Software engineering discipline has 
taken various initiatives that have resulted the certification and licensing of software engineers in a number of 
countries worldwide. The workshop focus is coherent with the theme of APSEC 2019 “Engineering Impactful 
Software for the Society towards IR4.0” and will look for strategies to prepare the students by enhancing the 
curriculum and learning from the industry about the challenges faced in adopting new technologies.  
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The workshop call for papers was focused on following topics. 
•  Software Engineering Education towards IR 4.0 
•  Paradigms and models for incorporating novel technologies in SE  
•  Software Engineering education strategies 
•  Curriculum topics and design for software engineering 
•  Self-adaptive software development and teaching 
•  Development Tools and Environments  
•  Industrial case studies with lessons learnt or practical guidelines 
•  Empirical studies exploring project issues with new technologies 
•  Specific technologies practiced for engineering AI/ Blockchain/ IoT/Augmented Reality 
 
1.1 Previous workshop 
The SEED workshop started in 2015 [WGS15], where it was hosted in conjunction with International Software 
Engineering Conference. In the current run, it was collocated with APSEC 2019 held at Putrajaya, Malaysia. 
 
2 Workshop Format 
We prepared the workshop format such that it is interactive and fosters sharing of experiences in teaching software 
engineering. This was done by modelling our workshop format as a combination of paper presentation and open 
discussions after each paper. We also invited expert for a key note speech on software engineering education. The 
paper authors were guided to keep the presentations crisp and allow time for discussions and experience sharing.  
The general structure of each talk was as follows:  
• Keynote speech by invited guest (30 minutes) 
• Paper presentation by the authors (15 minutes).  
• Open discussions specific to paper context (5 minutes) 
• General discussion on improving Software Engineering Education 
2.1 Accepted papers 
• Understanding the Decision-Making of Students in Requirements Engineering 
Course Projects  
Tianqing Liu, Peng Liang, Chen Yang, Zhuang Xiong, Chong Wang and Ruiyin Li 
• Toward Industry Oriented Software Engineering Project Course: A Pilot Study 
Yu Liu, Ju Yan and Daqing Hou 
• Teaching Object-Oriented Modeling as a Part of Programming Courses,  
Hidehiko Masuhara 
• Collaborative Learning Strategies in Software Engineering Course 
Shailey Chawla 
• Literature Reviews on Applying Artificial Intelligence/Machine Learning to Software 
Engineering Research Problems: Preliminary 
Pornsiri Muenchaisri 
 
 
2.2 Acknowledgements 
Success of this workshop is because of efforts of many people that we would like to acknowledge. First, we want to 
give thanks to the authors and presenters of the accepted papers. Furthermore, we want to express our gratitude to the 
APSEC 2019 organizers; they have been most supportive and encouraging. We would like to extend our gratitude to 
Associate Professor Dr. Shahida Sulaiman and the workshop chair Associate Professor Dr. Wan MN Wan-Kadir, for 
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their proactive support for our workshop. A special thanks to the audience of SEED 2019 workshop for active 
participation in the discussions and contributing to suggestions and solutions to problems faced by academics in 
teaching the subject and keeping it up to date.  Finally, we are glad that the people served on the program committee 
and supported the workshop by soliciting papers and by writing peer reviews:  
Dr. Benajamin  Gan, SMU, Singapore 
Dr. Sangeeta Srivastava, University of Delhi, India 
Dr. Eng Lieh Ouh, SMU, Singapore 
Dr. Rama Bhatia, PSB Academy, Singapore 
Dr. Manjot Bhatia, GGSIPU, India 
Mr. Bah Tee, James Cook University, Singapore 
3 Discussions   
3.1 Keynote speech on ‘How we teach Software Engineering Practices at National Central University 
Taiwan’  
Presented by Deron Liang, Professor and Director, Software Research Center. National 
Central University, Taiwan 
 
Prof. Deron’s keynote speech was both insightful and inspirational while he shared how the ‘Software 
Engineering Practices’ course has been designed and delivered in his university. The curriculum structure 
involved usage of lots of tools and expects proactive and intensive efforts from the students. Week 1 starts 
with introduction to debugging tools followed by system and unit testing in Week 2 using Jenkins and Korat 
providing them exposure to various test cases and how to select them. Students are then taught multithreading 
coding, debugging strategies and ways to treat tough bugs in Week 3. This is followed by revision control 
using Git, code review and issue tracking with peers using Gitlab in week 4. The curriculum concludes with 
a term project which is a group work and students usually bring their own projects. 
 
The keynote speech instantiated a series of discussions involving the timeline of the curriculum and how the 
students can be so made actively involved in these projects. Introduction of a wide variety of tools for testing, 
debugging and version control were greatly appreciated. 
 
3.2 Understanding the Decision-Making of Students in Requirements Engineering Course Projects 
Presented by Ruiyin Li 
 
Discussion question: What kind of project is carried out by the students? What are the typical deliverables?  
How long is the project or what  percentage of the course is the project? 
 
According to the presenter, the projects were of small scale that students could complete within the course 
duration. The expectation from the students was to provide a working prototype. 
 
Discussion question:  I think that RE is a very important but neglected part of our Software Engineering curriculum. 
What do others think? Do they cover RE as part of their course? What % of the SE curriculum in their university is 
spent on topic of Requirements. 
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It was largely found out that universities cover requirements engineering in their Software Engineering curriculum. 
Some universities offer separate courses on RE where mostly modeling and simulation are taught. Academics realize 
that though we pay less emphasis on requirements engineering in the curriculum, it is given a lot of time and 
importance in the industry. 
 
3.3 Toward Industry Oriented Software Engineering Project Course: A Pilot Study 
Presented by Daqing Hou 
 
Discussion question: How were students trained to take on Artificial Intelligence or machine learning projects? Are 
there any pre-requisite courses they need to take to identify and carry out these projects? 
These students had some knowledge on the existing projects as per the curriculum. There are no set prerequisites as 
such and the students are not bound to necessarily take artificial intelligence or machine learning projects.  
Discussion question: What kind of frameworks are used for development? How much of technical support is 
provided to students? 
The integration of industry mentoring in the semester has proven to be very effective in this research. The students 
work in teams and each team has students having different roles like designer, tester, implementers or coders. The 
suggestion is to rotate the roles. Technically, the students were provided some support by the academic staff and the 
industry mentor.  The students should be supported with the technical skills. One important suggestion emerging out 
of discussion was that curriculum should be designed in view of the capstone project. 
Discussion Question: Going forward, how do you see scaling it? Would you engage with more industry advisors? 
What if you have more students? We sometimes have 200-300 students in a software engineering class. 
The key reason of the success of this model was close collaboration with industry advisor. The time and commitment 
required by industry advisor is intensive and with larger cohorts many such advisors will need to be associated with 
the course. This proposal is not scalable because in this case personalized attention to groups was given but it has 
been motivating and engaging for the students. 
3.4 Teaching Object-Oriented Modeling as a Part of Programming Courses 
Presented by Hidehiko Masuhara 
 
Discussion Question: Do students learn and practice same programming language in Programming course I & 
II? If not, what are the 2 languages followed in programming courses. A repository of problems is used to provide a 
pool of programming projects to the students. 
Different languages like Scala, Javascript and C are taught to the students at various levels of the course. 
Discussion question: Could the choice of first programming language ease student learning of object oriented design 
concepts ? 
First the basic programming constructs are important for the students. For the object oriented concepts, the students 
learn about modeling in UML, mostly class and object diagrams are used to understand interaction among different 
objects. Design patterns can be taught to students that can be very useful in their capstone projects. 
Discussion question: Is University staying with OO Design in SE course or is there any initiative to change to say 
Python or Javascript? 
Currently students are taught object oriented design in software engineering course. Javascript is taught already in the 
university as it lays foundation for many other technologies on web development and mobile computing.  
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3.5 Collaborative Learning Strategies in Software Engineering Course 
Presented by Shailey Chawla 
Discussion question: Was a pre-experiment perception survey done to get some comparisons with the post- survey 
data on attitude towards social engagement.  
The experiment will involve pre and post surveys to capture the difference in attitude towards social engagement. 
Discussion question: How big will be the control group and how will it be studied, to do a comparison between 
collaborative and non-collaborative learning? 
The control group has 100 students. There are 10 tutorial sessions, when the study will be conducted. The studetns in 
different tutorial sessions will be divided into pairs, individually or in groups of 3 students. The students will be 
provided simple exercises at beginning of curriculum and complex exercises towards the end, to capture difference 
between complexity of tasks.   
3.6 Literature Reviews on Applying Artificial Intelligence/Machine Learning to Software Engineering 
Research Problems: Preliminary 
Presented by Pornsiri Muenchaisri 
Discussion Question: How can artificial intelligence and machine learning contribute to or from software engineering 
field. 
The discussion question instigated many responses from audience stating that relation can be both ways, AI/ML for 
solving  Software engineering problems and Software Engneering  for solving  AI/ML problems in an organized 
manner. It was also suggested that take the whole SE processe to learning with propagation neural networks by 
improving all processes after learning and adjusting. Another insightful finding was that though in academics we 
stress upon incorporating newer methodologies to students, but in reality, they use the same old methods once they 
join industry. What he means is that although we try to improve SE curriculum with new knowledge and strategies, 
but they may not use the new methods in practices. 
Discussion question: How to redesign the SE curriculum so that the student are ready for the industry. 
Inclusion of AI and ML to enhance the SE process or using SE for AI and ML projects is the key concern. A related 
research discussed in the review focusses on requirements elicitation and modeling but not so much on validation and 
management. Under the scope of this study, more coding-related problems are studied and none is reported in testing. 
4 Workshop Summary 
The SEED workshop at APSEC 2019 received an overwhelming and active response from the audience. There were 
about 15 members in the audience attending the workshop. The workshop focus is on software engineering education 
to help bridge the gap between academia and industry and seeks participation from both academia and industry. At 
the end of the workshop there were open discussion questions as well on various topics like  specific language or 
tools important in SE courses, motivation of students and initiatives for topics like SE for AI, Cybersecurity, IoT 
applications in universities. We intend to continue the workshop in future conferences and be at the forefront of 
research in software engineering education to prepare better IT professionals. 
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